LcMKK, a MAPK kinase from Lycium chinense, confers cadmium tolerance in transgenic tobacco by transcriptional upregulation of ethylene responsive transcription factor gene.
Cadmium (Cd) is a highly toxic element to plants. Ethylene is an important phytohormone in the regulation of plant growth, development and stress response. Mitogen-activated protein kinase (MAPK) activation has been observed in plants exposed to Cd stress and was suggested to be involved in ethylene biosynthesis. We hypothesized that there may be a link between MAPK cascades and ethylene signalling in Cd-stressed plants. To test this hypothesis, the expression of LcMKK, LchERF and LcGSH1 genes, endogenous ethylene accumulation, GSH content and Cd concentration in Lycium chinense with or without Cd stress treatment were studied. Our results showed that LcMKK gene expression can be induced by the treatment of Cd in L. chinense. The transgenic tobacco expressing 35S::LcMKK showed greater tolerance to Cd stress and enhanced expression of NtERF and NtGSH1 genes, indicating that LcMKK is associated with the enhanced expression level of ERF and GSH synthesis-related genes in tobacco. We also found that endogenous ethylene and GSH content can be induced by Cd stress in L. chinense, and inhibited by cotreatment with PD98059, an inhibitor of MAPK kinase. Evidences presented here suggest that under Cd stress, GSH accumulation occurred at least partially by enhanced LcMKK gene expression and the ethylene signal transduction pathways might be involved in this accumulation.